With the increased presence of the elderly in the emergency department, sepsis represents a major cause of death. The Sepsis Taskforce developed the quick SOFA (qSOFA) score which consists of only 3 items, is quick and easy to apply, and establishes a mortality risk for patients. A retrospective review of electronic records of elderly patients, admitted during a year, with an infectious disease was made. Outcomes were in-hospital mortality, admission to intensive care unit, need for invasive mechanical ventilation, non-invasive mechanical ventilation, antibiotic escalation, and length of stay. In the 310 patients, 24% had a positive qSOFA score at admission. It correlated with increased mortality (2.7 times), also increased ICU admission (3.5 times), greater need for invasive ventilation (risk ratio 4.4), non-invasive ventilation (3 times higher), and a longer length of stay (2.3 days). qSOFA was a good predictor of IMV and NIMV need, ICU admission, and death.
Introduction
There has been an increasing presence of the geriatric population in the emergency department and intensive care units in the last decades, in which the major cause of death is sepsis [1] . The elder has a different response to the inflammation and infection [2, 3] mainly due to immunosenescence inherent to age. Immunosenescence is dependent of various physiological, inflammatory, hemodynamic, and organic dysfunction variables as wells as tissue perfusion indicators [4] .
Sepsis is an inadequate and deleterious inflammatory response to an infectious stimulus. The Sepsis-related Organ Failure Assessment (SOFA) score created in 1996 showed good sensitivity for mortality [5] but was too exhaustive and not "user-friendly." Therefore, the Sepsis Taskforce developed the quick SOFA (qSOFA) which consists of the following: respiratory rate (> 22 breaths per minute), cognitive dysfunction (Glasgow coma score < 14), and systolic blood pressure (< 100 mmHg) [5, 6] .
These scores (SOFA and qSOFA) do not define sepsis or infection, but rather raise suspicion and establish a mortality risk for patients [5, 6] . The application of qSOFA to the geriatric population has been validated [7] .
The main goal was to evaluate the qSOFA in a geriatric population (over 65 years old) at admission in an internal medicine ward, and its capacity to predict mortality, intensive care admission, need for mechanical ventilation, antibiotic escalation, and impact on length of stay Methods A retrospective review of electronic records of patients admitted to a single tertiary-care center, during a year (2016), was conducted by the research team. Inclusion criteria were admission due to an infectious disease and age over 65 years old. Infectious diseases diagnosis was defined according to ICD-9 code: pneumonia (481-486), bronchitis (466.0, 490, 491.22), flu (487, 488), abscess/cellulitis (681, 682, 684), erysipela (686), septic arthritis (711), bacteremia (790.7), diarrhea (009.0), cystitis (595), pyelonephritis (590), and prostatitis (601).
Patient's details collected included demographic data and comorbidities by the Charlson Comorbidity Index (age preponderance, < 60-69 y + 2, 70-79 y + 3, ≥ 80 y + 4; myocardial infarction + 1, chronic heart failure + 1, peripheral vascular disease + 1, cerebrovascular disease + 1, dementia + 1, chronic obstructive pulmonary disease + 1, connective tissue disease + 1, peptic ulcer disease + 1, liver disease-mild + 1, moderate to severe + 3, diabetes mellitus-uncomplicated + 1, end organ damage + 2, hemiplegia + 2, moderate to severe chronic kidney disease + 2, cancer-localized + 2, metastatic + 6, AIDS + 6).
qSOFA score was performed (respiratory rate > 22 breaths per minute, cognitive dysfunction by the Glasgow coma score < 14 , and systolic blood pressure < 100 mmHg) and patients classified in 2 groups as scoring positive (qSOFA ≥ 2) or negative (qSOFA < 2).
The primary outcome was in-hospital mortality. Secondary outcomes were admission to intensive care unit (ICU), need for invasive mechanical ventilation (IMV), non-invasive mechanical ventilation (NIMV), antibiotic escalation and length of stay (LOS).
Data was analyzed with mean and standard deviation (SD) if normally distributed and with median and Interquartile range (IQR), if non-normally distributed. Student's t test was performed for continuous variables, and chi square test for dichotomous variables. Multivariate logistic regression was done to account for confounding. To avoid model overfitting, the rule of ten was observed. Model performance for calibration and discrimination was conducted with goodness of fit (GOF) and the area under the receiver operating characteristic curve (AUROC). Missing data was assessed by complete case analysis. A p value of < 0.05 was considered to be significant. Analysis was conducted in Stata (StataCorp. Stata statistical software: release 14. College Station, TX: StataCorp LP).
Results
A total of 1711 patients were admitted in the Medical ward in 2016; of these, 355 had an infectious disease diagnosis, and out of these, 310 patients were over 65 years old and fulfilled both the inclusion criteria. Average patients' age was 81.8 years (SD 8), with a female preponderance of 59% (183), as well as a majority of dependent patients (KATZ score inferior or equal to 3) of 63% (194) . Comorbidities evaluated by the Charlson Comorbidity index had an average of 6.8 (SD 2.3) ( Table 1) .
The most common types of infections were respiratory (55%-171) and urinary (39%-122). In detail, pneumonia was the most common infection (39%-122), followed by cystitis (20%-63), pyelonephritis (18%-54), and bronchitis (15%-45) ( Table 1) .
qSOFA scored positive (≥ 2) in 24% (73) of the patients. There was no statistically significant difference in the patients age (82.6 ± 7.7 years versus 81.5 ± 8.1 years), or in the gender predominance (63% vs 58% female preponderance). There was a statistically significance difference in the autonomy rate (77% versus 58% dependent patients, p value = 0.004), and in the Charlson Comorbidity Index (7.4 ± 2.7 vs 6.6 ± 2.2, p value = 0.006) ( Table 1) . Considering the different comorbidities included in the Charlson Comorbidity Index, there was a statistically significant difference only in the cerebrovascular disease and metastatic cancer components: cerebrovascular disease being less frequent in the qSOFA positive patients (7% vs 18%, p value = 0.03) and metastatic cancer being more prevalent in the qSOFA positive group (11% vs 3%, p value = 0.02).
The type of infection was only significant (p value = 0.003) in patients with bacteremia of which all had a positive qSOFA score (2) ( Table 1 ). Comparing with all diagnosis, bacteriemia remained statistically significant (p value = 0.01), but cystitis was less frequent in qSOFA positive patients (12% vs 23%, p value = 0.04).
Considering the primary outcome, in-hospital mortality is 2.7 times increased in patients with a positive qSOFA score (p value < 0.01) ( Table 2 ). After multivariate logistic regression adjusting for potential confounders (dependence and Charlson Comorbidiy index), the odds ratio (OD)-4.3, a positive qSOFA score remains statistically significant (p value = 0.001; GOF p value 0.4, AUROC 0.71).
As for the secondary outcomes, the need for invasive mechanical ventilation (IVM) had the highest risk ratio (RR) (4.4, p value < 0.001), with no occurrences on the negative qSOFA score group. It remained statistically significant following adjustment for potential confounders (p value = 0.01; GOF p value 0.9, AUROC 0.9). Intensive care admission also had a 3.5 times increased risk in qSOFA positive patients (p value < 0.001). Confounder adjustment revealed an OD 11.5 (p value < 0.001; GOF p value 0.69, AUROC 0.88).
Non-invasive ventilation was 3 times higher in qSOFA positive patients (p value < 0.001), even after confounder adjustment (OR 8, p value = 0.006; GOF p value 0.87, AUROC 0.78). Antibiotic escalation showed the lowest RR of 1.4, with slight statistical significance (p value = 0.04), following multivariate logistic regression (OR 1.5; GOF p value = 0.1, AUROC 0.6). LOS was also statistically different in the two groups (12 ± 8.7 vs 9.7 ± 8.1, p value = 0.04), with qSOFA positive patients admitted 2.3 Italic corresponds to p values <0.05 days longer, even after multivariate regression (p value = 0.02) ( Table 2 ).
Conclusion
qSOFA is extremely quick and easy to apply, even retrospectively, as it only consists of 3 items. It has been stated to have similar results as the original SOFA score. Our retrospective evaluation of qSOFA score showed that it correlated with an increased mortality, but also increased ICU admission, greater need for mechanical ventilation (both invasive and non-invasive) and longer length of stay.
qSOFA was therefore a good predictor of invasive mechanical ventilation need, ICU admission, death, and non-invasive mechanical ventilation in a declining order.
This work was in line with previous qSOFA application in geriatric population [7] in its prediction of mortality but has also confirmed its capacity to predict ICU admission and mechanical ventilation requirements in this specific population.
The main bias is the retrospective aspect of the study. Data for qSOFA scoring were based on information available in electronic records, which may not always be accurate. It would be more appropriate to do a prospective study in which qSOFA was performed either in the emergency department (ED) or in the ward at admission. As for the bacteremia predominance in the qSOFA group, this result should be carefully considered as there were only 2 cases in the whole cohort. Considering the antibiotic escalation outcome, it was sometimes related to the isolation of an agent rather than due to worsening of the disease and distinction was therefore difficult, which may affect results.
It would be interesting to perform this study, comparing a younger population versus an older population. A larger prospective study is in sight as well as the use of qSOFA in the ED in all geriatric patients with infection.
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